If an indicator is rapidly injected into a ventricular cavity and is completely mixed therein, the relative decline of the concentration of indicator in the ventricle or in the artery immediately beyond it during each cardiac cycle represents the fraction of blood in the ventricular cavity at the end of diastole that is ejected per beat.' 2 If the ventricular stroke volume is known, and the fraction of the end-diastolic volume constituted by the stroke volume has been determined, the ventricular end-diastolic volume can be calculated. The residual volume repre- 
Detection and Recording Technics
The radiation detector employed was a 3 inch diameter activated thallium-sodium iodide crystal.* This was surrounded by a collar of lead, 1 inch in thickness; collimation was provided by a tapered lead shield extending 5 inches beyond the surface of the crystal with an aperture having a diameter of 1.5 inches. The efficiency characteristics of the collimator are illustrated in figure 1 , in which the detector field lines represent the percentage of radioactivity detected as a point source was mnoved away from the aperture. Utilization of the large crystal resulted in a high sensitivity of the detector, and the shielding and collimation largely eliminated the radioactivity emanating from anatomic areas not directly in the axis of the crystal and collimator. The detector and lead shielding weighed 120 lbs. and they were mounted on a por-LEFT VENTRICULAR STROKE VOLUME (fig. 9 ). Precordial isotope dilution curve obtained from a patient who was studied 6 months after mitral commissurotomy, who had no aortic valve disease or mitral regurgitation.
tricle with an average level of 112 ml./ M.2B.S.A. (fig. 9 ).
In general, F.S.V./E.D.V. was found to be inversely related to E.D.V. (fig. 10) The A second limitation of the nonisotopic dilution technics is that they require the introduction of two catheters into the left heart or aorta. One catheter is necessary for the injection of the indicator and the second is required for sampling blood or detecting the indicator in the blood directly. While the introduction of one catheter into the left ventricle is relatively simple, the use of two catheters is technically more complex.
A number of workers have utilized radioaetive isotopes for the determination of left ventricular volumes. [20] [21] [22] In all these previous studies the indicator was not injected into the left ventricle itself, but rather at a point proximal in the circulation. When the isotope is inhaled and is thus introduced by way of the pulmonary capillary bed21 ' 22 Circulation, Volume the E.D.V., corrected for body surface area, or when it is injected into the pulmonary artery20 it does not reach the left ventricle as a single bolus, but rather over a variable period of several seconds. Under these circumstances some of the indicator particles leave the ventricle simultaneously with the arrival of others. The resultant precordial dilution curve, therefore, represents not a simple washout of isotope from the ventricle, but rather indicates the differences between the rate of entry into the rate of exit of the isotope out of this chamber. One of the difficulties encountered in the evaluation of any indirect technic for the measurement of ventricular volumes is that no absolute or standard method is available to serve as a basis for comparison with the technic under investigation. However, the validity of the technic described in this report could be assessed indirectly by two approaches. The demonstration that 
